Abstract. The Night Parrot Pezoporus occidentalis is a much sought-after, recently 'rediscovered', endangered nocturnal parrot, endemic to arid Central Australia. Very little is known of its ecology, and its eggs have never been formally described. The literature on the eggs of the Night Parrot is collated here, and the provenance of an alleged Night Parrot egg found in the Tanami Desert, Northern Territory, in 1983 was assessed using DNA analysis and physical characteristics. Anecdotal reports from the late 19th-early 20th Century indicate that the Night Parrot lays a clutch of two to six roundish, white eggs. We suggest that its eggs are probably similar to and slightly larger than those of its congener, the Ground Parrot P. wallicus. The alleged Night Parrot egg was definitively identified by mitochondrial DNA analysis to be from the Brown Quail Synoicus ypsilophorus. This represents the first evidence of breeding by this species in the Tanami Desert, and lays to rest a long-standing misconception regarding the parrot.
Introduction
Recent events, including photographs of a live bird in 2013 and subsequent discovery of a small population(s), have focussed attention on the much sought-after, elusive Night Parrot Pezoporus occidentalis (Worthington 2013; Murphy 2015) . The first specimen of this species was collected in 1845 on Sturt's Expedition to Central Australia (Sturt 1849) . Through a quirk of fate involving the initial misidentification of Sturt's specimen, however, the species was not described until 1861 (from another specimen, collected during the Austin Expedition to the Murchison region of Western Australia in 1854: Gould 1861; Wilson 1937) .
Museum collector Frederick Andrews is known or suspected to have collected the majority of the 28 Night Parrot skins in museums-some 22 at last count (Black 2012) , all apparently in the 1870s, and all but one from the Gawler Ranges, South Australia. Since then, despite considerable efforts by ornithologists over many decades (e.g. Whitlock 1924) , there have been only unconfirmed sightings, some more believable than others, from scattered locations across this species' range-the vast, arid interior of Australia. The exceptions are two desiccated bodies, each found in south-western Queensland, in 1990 and 2006, which provided tangible evidence that the Night Parrot was still extant (Boles et al. 1994; Cupitt & Cupitt 2008; McDougall et al. 2009 ). The Night Parrot is listed as Endangered in several states and federally. Its breeding habits are poorly known and its eggs are undescribed (Forshaw & Cooper 2002) .
There is only one putative egg of the Night Parrot in collections. It was found abandoned in the Tanami Desert, Northern Territory, in 1983 (Gibson 1986 ). Despite its importance, its identity has never been confirmed.
There are a few anecdotal, secondhand descriptions of the eggs and clutch-size of the Night Parrot in the historical literature, often gleaned from Indigenous informants. Andrews (1883, p. 29) published the first description of the bird's nest and eggs:
During the day this bird lies concealed in the inside of a tussock or bunch of porcupine grass (Triodia), the inside being pulled out and a snug retreat formed for its protection. Here, also, its rough nest is formed, and four white eggs laid.
Whether Andrews actually saw the eggs himself is questionable. It is likely that, if he had, he would have taken them in his capacity as a collector for the South Australian Museum, if not for private sale, and there is no evidence that he did so. Instead, he may well have been repeating information on the nest and eggs gleaned from his Aboriginal guides.
Another seemingly reliable record dates from about the same period. Jack McDonald reported that in the 1870s and 1880s, when he was living on Cootanoorina Station, south-east of Oodnadatta, far northern South Australia, the Night Parrot was fairly numerous. He described the eggs as "four in number, and white", about the size of a Crested Pigeon's Ocyphaps lophotes (McGilp 1931, p. 69 ).
The next record was by George Keartland, naturalist on the Calvert Expedition of 1896 to Central and northern Australia, whose notes were contained in a report on the birds of the expedition by North (1897) . Keartland "ascertained from the natives that these Parrakeets lay four eggs in a loosely-made cup nest under the shade of the spinifex" (North 1897, p. 171 
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Munt died in 1927, having built his collection since the late 19th Century (Kinnear 1927) , so he would have purchased the eggs many years after their alleged laying date. Eggs of the rare Night Parrot would have been sought after, and it is entirely possible that Munt was misled or duped [see Walters (2005) for examples of fakeries in the NHM]. In 1862, the Night Parrot had only just been described, and the only two live Night Parrots definitely known to have been in captivity were sent to England after that date (Olsen 2009 ). The Munt catalogue, titled 'Parrot's Eggs', stated that the clutch was laid in captivity and the eggs themselves are inscribed 'C.G.P. 1862', perhaps an abbreviation for 'Captive Ground Parrot', that is, Pezoporus wallicus. A few Ground Parrots were kept in aviaries during the late 19th and early 20th Centuries (Cayley 1938) . The egg dimensions are also consistent with those of the Mainland (eastern) Ground Parrot P. w. wallicus (Table 1) . Hence, the clutch is most likely from a Ground Parrot. Forshaw & Cooper (2002) also rejected this clutch as belonging to the Night Parrot.
Together, these records indicate that the Night Parrot lays a clutch of from two to six round white eggs, and that the eggs are perhaps about the size of those of the Crested Pigeon.
One final report remains and that is the focus of this article. In October 1983, during one of several biological surveys of the Tanami Desert, an abandoned egg was found near Green Swamp Well, at 19°15′S, 132°35′E. Following consultation with ornithologists, it was concluded that the egg was probably from a Night Parrot (Gibson & Cole 1983; Gibson 1986 ). The traditional owners of the area, the Warlpiri, called the bird 'Yurrupudpudpa'. However, only one of many interviewees had any further knowledge of the bird, and he reported that it laid a clutch of two to six eggs in a shallow depression under a spinifex bush. In the survey report, Gibson (1986, p. 188 ) summarised his find thus:
One egg collected from the ground between spinifex clumps, dimensions 31.0 mm length x 24.1 mm greatest width, oval in shape, off white and shiny, contained a small amount of dry matter; as no egg of this species is held by any collection in Australia absolute determination of its identity is not possible.
Kelly claimed to have found a nest with three eggs in a slight depression in the ground among "a type of porcupine grass"; three chicks hatched but died after one adult was mistaken for a quail and shot (Kershaw 1943, p. 196 ).
In the Wimmera of Victoria, Charles McLennan (a respected naturalist who wrote under the nom de plume 'Mallee Bird') saw the Night Parrot and reported that: "According to Jowley, an old aboriginal of this district, they live in a tussock of turpentine grass and lay from four to six eggs, rather round in shape" (Mallee Bird 1908, p. 52). There followed further reports, probably all based on McLennan's/Jowley's: five eggs (Campbell 1901 ) and five to six (Mattingley 1909) [see Menkhorst & Ryan (2015) for a discussion on the validity of the Victorian records and the significance of Jowley's involvement].
Between 1912 and 1935, Martin Bourgoin, who was based at Meekatharra but travelled widely in his work for the Goldfields Water Supply, had several encounters with the Night Parrot in the upper Murchison region of Western Australia (Wilson 1937) . In August 1927, he was searching for Dingo Canis lupus dingo pups around the breakaways at the head of Neds Creek when he saw eight Night Parrots, two brightly marked adults and six dull-green juveniles, on the ground at the mouth of a cave. Wilson (p. 84) 
continued:
Mr. Bourgoin has never been able to find a nest … Mr. Bourgoin questioned Bullocky and another old native named Masters and they told him that they had found the nests in tunnels under the spinifex and also in limestone caves. … Bullocky said that they bred after big rains when there was plenty of feed and that the clutch was two to four white eggs. Mathews (1948) described what he thought was a clutch of Night Parrot eggs in the Natural History Museum (NHM), London. Originally, they were from the collection of Henry Munt, a respected collector who specialised in white eggs, usually from captive birds. Mathews (p. 84) described the three eggs as "white, slight gloss, oval", with measurements 25.2 mm × 20 mm, 25 mm × 19.2 mm and 25.5 mm × 19.5 mm. The name 'Western Ground Parrakeet Geopsittacus occidentalis' appears on the museum label and in the accession book. The Night Parrot was referred to as the Western Ground Parrakeet for a few decades after Gould named the species in 1861. The only known egg of the Night Parrot?
For the past 30 years, the record has been accepted as authentic (e.g. Joseph 1988; Higgins 1999), despite Gibson's uncertainty, or overlooked (Forshaw & Cooper 2002; Beruldsen 2003) .
In this paper we assess the identity of the Tanami Desert egg, using molecular analysis and a comparison of its characteristics with eggs of other potential candidate species.
Methods
The alleged Night Parrot egg (Museum and Art Gallery of the Northern Territory accession number T2614; Figure 1 ) was photographed and measured (with callipers, greatest length and breadth) and compared with the eggs of other potential candidate species (Figure 2) .
It was molecularly assessed as follows. The egg was intact and the shell was drilled to obtain access to the contents. DNA extraction and PCR set-up were conducted in a clean-room laboratory with HEPA filtered positive air-pressure and ancient DNA workflows to minimise opportunities for contamination [see Austin et al. (2013) for details]. DNA was extracted from the interior of the egg using a DNeasy Blood and Tissue Kit (Qiagen) following the manufacturer's instructions. A biological sample was obtained by pipetting 1 ml of ATL buffer (Qiagen) into the interior of the egg, allowing this to sit for 10 minutes and then pipetting out all remaining liquid. A short (~150 bp) fragment of the mtDNA ND2 gene was PCR amplified and Sanger sequenced as described by Austin et al. (2013) . Negative extraction (no tissue) and PCR (no DNA) controls were included, and no contamination was detected. The resulting sequence was searched against the National Centre for Biotechnology Information reference database of DNA sequences for birds.
Results and discussion
A single, unambiguous mtDNA ND2 consensus sequence was obtained for the Tanami Desert egg. It was 100% identical to a sequence from the Brown Quail Synoicus ypsilophorus (GenBank accession number AF222543: Dimcheff et al. 2000) and was 31 substitutions (24% sequence divergence) different from a sequence from the Night Parrot (Pezoporus occidentalis; GenBank accession number HQ316877: Joseph et al. 2011 ).
In addition, the Tanami Desert egg is inconsistent in size, shape and colour with the eggs of the Ground Parrots (and what might be expected for the Night Parrot) and totally consistent with those of the Brown Quail (Table 1, Figures 1-2 ). As such, it appears to offer the first evidence of the Brown Quail breeding in that area. In his Tanami Desert bird list, Gibson (1986) included the Stubble Quail Coturnix pectoralis, and suggested that previous records there of the Brown Quail (Gee 1911; Bolton 1973 cited in Gibson 1986 ) were attributable to this species. However, several other sources regard the Brown Quail as an irregular visitor to the Tanami Desert following periods of rain (Marchant & Higgins 1993; Barrett et al. 2003; GHD 2012) .
The eggs of the Night Parrot could be expected to resemble those of its congener, the Ground Parrot (average female weight 79 g: Higgins 1999 ), but slightly larger given that the Night Parrot appears to be a heavier bird (one live Night Parrot individual weighed 104 g: Steve Murphy pers. obs.).
We conclude that the suspected egg of the Night Parrot from the Tanami Desert is an egg of a Brown Quail and therefore has no further role in efforts to understand the biology of Night Parrots, the eggs of which remain undescribed. 
